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footprint for a convention thepaC kage. Karate bonded to the 

^ * f s ; ^ -* - ** -~ 8,855 



other noc 8 , , uc , iv e elements protruding trom » rFRGA) for such an 

balls or other drserete conducts mGA) or a "fine ball gnd array (FBGA) 

S»oh a design , termed a »ba» & array ^ ^ dem e„t, BGA and 

FBGApackaWP"**^" 1 ^ 01 unnecessary or desirable. 

^|e package, several hundred "° S wtox mount techno' 0 ^' sudl M 30 

100051 ^rd*^^ i " w ": 

^conductordiedensityonasmgle-n^ ^ in mW „,ed circui. dens,^. 

However, many VSMP designs « app , icatl0M , the relatively large d~» »f 

.. sophisficatedcaMer^strates. ^^.l^**.*. -*--->- 

"i substrates which may be mserte 

I substrate, such as aPC motherboard. increased minia^ion of components, a^ 

'? .inrrackasingtendstodecreaseduetoa . aclo f the packaged end 

O components used . ckagg ^ ^ ^ speed etc „ ^ 

H though the to*—* (™ m " there is approximately a 10 percent d 

> ^crease, for^on* ^ ^ ,„ compariM n ,0 * prevro. 
nackaging component usage for every p 

,0007, Chip-scalepackages~.hu o iurttolheWumtas 

esponded to the M"^" moie ^conductor dice,thel/Os.o the earner 

let substrate b, vertical -** - « "^V^ cor die and carter substrate 

within the footprint of the stack. 



• d enhance robustness of the package 

is attached. 

' b^SUM^VOFTHE—ON 

„. „, era cka ge sexhibitmga m ys of external 

W gnd array chip scale f*** „ ty ot rfng multiple 

' aire exhibiting a peripheral or 

P*g-. v „ ftheor e S en.inven.ionmelude S aflexible,«e«nc 

,„„»,, Thecbipscalepackageoft epe. . jesurfeceofat 

^onese^uotordieaaerfoldingabo^ ^^.fl. 

IW1 „ ^oneembodtaentofUtem « ' xhe Werposer substrate 

includesanrstpo*"*-'*;* ^ ^^ sonan active surface of the semieonductordre 

extending between the first ana se 
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,heart,atterw ,„ die and adhesively attached tow „ Pthen ,i e rposer 

sid e edge of tte semiconductor d.e ana the fotpott.onofthe.ntep 

'■fl mention ma, be stacked. fthepr e S e«inve««on,bo»iP" dsrf! " irSla " i, f 
« ,„,.., .nanothete^ento.^ ^^^^etofaceto 

a ^«-«-- rf rrI ::osedhe W eeno„eo r ho,ho f ,he 6 ts t and 
J^e Anundertn^ateri^aybeop.^ d ^ of . herpes* 

1 sub s«e,.hen t o,ded*ou.»* ^ ^^i..** 

..eesextendingtaebett-een. To vo ^ ^ of , e n. 0> 

IZ ovdee^con^ateache^he^ 
— -~ ^^o^so^hse.cond^d.ehac, 
^.econductiveelementsmaybeapp 



^ so .ha, » M grid array may then ^pro embodimMt of,he 

inver ,o„ *, provide, .he capabih, of s.ackmg ^ js we „ 

I00131 MeAods of Wearing .he chrp scale packages P 
as ^e S o f «gher,eve,pac k a«incorpor* 8 .he.-«vepa*ag 

M .empla.ed as being encompassed by .he inve»«on^ 

* from .he de.ailed descnp.,on of .he ,nven.,on KmiMr , d „c,or 

5 -* ^^-'r:— —re— n,in*h 

U die chip scale package in accordance w..» W ^ ^ 

I* m ,(a) is a simplified perspective vi.» and FIGs. 1(b) Hi) 

^package, in accordance wi«h .fc present mven.,0, 
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pW, AmethodarKHppara«usofaf*em .^^.e view of a 

aucted. The ^conductor AeUU y ^ in fc art as a 

dieorapl-tyof^ < „ otby „ yof 

the * The — "^ I J «h a. smcon-o— 

i ^nrVi etc The semiconductor own 

(SOI), silta>n-on-gta (SOG), e.,. rf ^ ^ mp beimg 

surface 112, as known in the an. i 

accommodated. ^ d t0 conductive pillars, 

^suitable metals or alloys thereot, ld md PbS „ solder bumps are 

currently preferred. The bumps 1 .6b m y b ^ _ ^ mre 



ski „ to the art. ^ fclectric upe or a ribbon type 

The interposer substra, 130 ^ ^ ^ ^ ^ m 

Urrdnatestruaurehavingafirstsurfacenza The ball pads 135 may be 

fom ed of an, suit* conductive -* ^ ^ ^ be form ed 

s8lected for co m pa«y - « — 1 136 and a second, ,atera»y offset 

portion 13S spaced *»«P-» »6 ^ 

S between about 70 »m and about 90 um. ,, ftom fte toterposer substrate 130 depicting 

thereoC the other being par,* "^^J^ lhrou „ conductive traces ,44 to 
^ surface 134 of the interposer substr* ^ ^ tod 

pos , 143 is electric* connected »d 134 of the carrier substrate 130, one on ft* 

corresponding ha., pads 135 on the second ^ ^ ^ ^ ^ , 

portion 136 and one on second portron - ^ iA 

derive „hn, such as copper, on one he ^ for 

orherwise as known in the art. Bond posts 143 are ' ^ films of 

interposer substrate 130, traces 144 are show p 
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T " mo le carrier substrate 130. The Interpol substrate, « P— '* • 
« attache . 6of * «n & no $M ^ 

,h„s direct* fachvg the acuve surf ce o ^ ^ fte fot 

portions 13. ineposiiuuu F thermal 
„ anM iso,ropic C o„duo ti ve fi l m (ACF),a„~«rop.ccoadua 1 vepa S ,e(AC ), 

Such may be particularly derferfTC orTS bond g P The 

m a,erial 146 tnto gap 148 and other sutta 

132 of first portion 136. rt ftK P semiconductor die 110 

,00271 FIG. 1(c) is a simplified cross-sectional view of the semrcondu 

• rf « 112 to the interposer substrate 130 and having an adhesive 
mounted by active surface 1 12 to the mterp ^ ^ 

i • j 11/1 tVip adhesive material 1 32 may oe apyi^ 
material 152 ontheback side 114. The adhere ^ 

• a .tor die 1 10 subsequent to attaching the interposer substrate 
the semiconductor die 1 10 suoseq n 4 at the wafer level or after dicing the 



substrate 130. The adhesive ^ ^ ^ ^ 

layer of adhesive facing away from back side 1 14 being 

adherence is required. interooser substrate 130 

mou n,ed .0 both the active surface ,12 and the back s,de 11 of , sem, 

* SemOTdUCt ° r * UO may be adhesive,, ...ached .o .he back side 1 14 * .h= 

portion 131 of interpose, substrate 130 ma ^ 

substrate ,30 *ng over side 154 of serraconduc. or e m ^ ^ ^ 

«, the second portion ,38 of the interpose. subarate 130 »m~> ^ 

--—- — i: „ded g e, 5 4.Wrappeddie, 6 0i„c,udesa fi rs,and 
W * *e ac.,ve su*« , ^ s ^ ^ ^ w2 ^ ]64 comprising 

a second outside surface 162 and 104, r v 

, oowl .shown.HGs. ^^^^JL^ 
i app ,ied .o or formed on ei,he. .he firs. oua.de surface 1 2 (FIG. *» 
' Z ,64mGl(f))of.hewrappeddiel60tocomp,etech,psca,e P acka 8 e,7 

r „ !n are arranged in a ,wo-dimensio„a, array, common,, known as a bal, gnd 
conductrve elements 172 are arrang „ fta „ oads ,35.0 which conductive elements 

172 are bonded so as to provide external electa 
circles or rectangles of bumps, and may be nigwy p 

elemenu 172. The conduce dements ,72 may comp ^ 
other sui.ab,e struaures. The conductive Cements may mdude, bu, 
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or conductor-filled polymer, The conduce elements 172 may 

( ,0030, As shown in FIG Kg), * * «* P«*~ ™ "» " 

att J thel may .hen be — d to a carrier substrate such - a printed ecu,, bo,d <PCB) 

1— die,theco„duc„v «™^^-^ir 

electronic assembly as known m the art. c0 „ductive 
,00311 Once the chip scale package 1 70 is mounted to the PCB 1 82 via the co 
1 , Z a dielectric .immaterial 184 may then be option* be provided therebaween as 

3 r f ( .l62orl64ofthe W rappeddiel60havingnoconduct 1 veelementsl72 
3 ad i acen.ba,lpads 1 35which,forclari,y,areno,sho»nm F IG..(g)as«hey 
mounting the wrapped die 160 to the PCB 1 82. 

manipulating a preformed, ultra thh, ft*, integer subsuate to pto.de the wrapped 
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inventton may be used to p rov ^ ^ 

■ Iked assembly The stacking " accomplished by mountmg .he 
-P-ti^on-— *' rrespo „di„ g ballpad S ,3 5 o„ t be ft s tM seco„d 
conductive elements 172 of^me fc lfi0 of chip rale pac kage HO. Multiple chip scale 
outside surface 162 and 104ot aw ff integrated circuit 

pack.. HO ma, * stacked in a -at mamter to ^^J^ ^ 

u- ^narkaee 170 being mounted to a PCB or any omerw 

orWg her,eve,packagm g . FK** O- ^ ^ 

differe „, ~«^^ B-h ^--«»--*- 

association with FIGs. 1(e) and 1 W , P die 

design may be stacked on a chip scale package of the present 

ball pads thereon. d 162> W 4 

[0035] The decision ofproceedmg to bump the first or secon 

complete the chip scale package 170, providing Furtherm0 re should the 
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s hown,nFIG,3(a)-3(e OTdembodtaMtinduding a„-.io»a ls e m conduao I d. 
embodiment in major aspects, the second em 3 ,, uhe second 

b o„d pads U6prnay be formed in an axemen, such as one — s 

„, tir- iiki u a simplified cross-sectional view ottnenrstam. 
,00381 1U5. 30.)..-* Thetatan d S econddicellOma,b S attached 
m dU0b attached .0 an in.erposersubs.rate 230. Thefts. ^ 

— — 

dielectric films having conductive traces * 

K ct r a t e 230 extend from metallization pads 242 to an array 
traces 144 of interposer substrate 230 exten pM2ofinterpose r substrate 230 to a 

second, opposingsurface234. the arrangeme „t of the second embodiment 

[0039] AsshowninFIG.3(c)and3(d), 

j ^ ™ nf the earner substrate iw, vem% ^ y 
provides for the second portion 238 of the cam ^ 
* . , 718 and separated therefrom by spacer port™ 240 as shown 

fr0m&S, ^'° I r le 15 4 of .hefts,dien0a<nG.3<c)>oraside 154of.be second 
foldorwraparoundeitherasidets „„ a n0 „.co„ductive adhesive 
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die assembly 260. b lied t0 t he side of 

stadt eo die assent 260 on the exposed outs* su*« ,^ ' - » ^ ^ m 

interposer substrate 230, the expose tc 172 mav be of any suitable configuration 

vias 235 may be selected to be cobble vvrth ^ 
eleM . m o, the exposed surfaces of the through v,as*5 ^ ep ^ ^ ^ 

, • i „■ «r film 186 may optionally be applied to me * y 
a dielectric or insulating layer or film my ^ ^ 

. t ! 0a or 1 10b dependmg upon which die is nox 
* " " SeC °" d * "1 J This — iayer 1« ™y a,so be optional 
portion ». ofnterposer »bs«rate m di , The 

is particularly desirable. lpnarWaee 270 may be attached to terminal 

|004I1 MdepiCedinFIG SCeXthechtpscalepac^e 7 * 

pads or other conductive structures of a carrier substrate ^he manner of attachment is 

Lpac^oy .hearty ""'^ ^ ^ as de scnbed above. 
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„ „ novel and unobvious method and apparatus and provides the 
determined just pnor to actually a» invention. As 

, 38 a and 33Sb n,a y be ^pped abou, * ^* ^ ^ ^ 1M of one of the dice 

die „0b by folding «he two second port,ons 338a and ^ ^ 

, ,0, covenng .ha. s,de 154 »«h .he first spacer portron 340, secunng P 

the ba* side .14 of .he one of .he dice . 10>en covering .he .wo adjacen. s,d« .54 of 

u id, of .he assembly with second spacer portion 340b and seeing second 
U0 on the other side of the assemoryw assembly 360. Both 

,™ h ,„a,eback S idell4of.heoAerdieU0toformas.ackedd,eassernbly 

portion 338b to the back „ f Mlnads l35towhichtracesl44(not 

second portions 338a and 338b nray include an array of ^ 1 

stow „ ) e«endfr„ ra con B c,poi„, S -.hebondpadsof ^ ^ ^ ^ J64 , 0 „ 
ball pads 135. As in the tQ pads 
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Thus, this variant of the second embodiment provmc 

integrated circuit density. hat a 

( 0044] Itwillbeunderstoodandappreciatedbythoseofordmaryslalhn 

p, ds (for exampte, P ^ ^ ^ djffeIent die 

g e»erations, 1 ,,oneormor« shmks btemsofacert a m preferred 

100451 While the present invention has been cusciose 

S appreeiate that the invent™ ,s not so l-ed. Mc ^ 
while remaining within the scope of the invention. 
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